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Depression and daily foods with antidepressive potentials

Paweena Rattanasena*

ABSTRACT

Healthy body always comes together with healthy mind. However, modern lifestyle
has increased the risk of depression in a variety of populations. Depression is a complicated
psychological disorder that is not only extremely difficult to diagnose, but also has a number of
etiological factors. In this review, the physiological causes of depression are described,
including lack of health maintenances (obesity, malnutrition, inadequate exercise, insufficient
sunlight absorption and sleep deprivation), over-expression of pro-inflammatory cytokines,
oxidative stress and abnormal level of gamma-aminobutyric acid (GABA). In addition, some
types of foods that have been found to alleviate the symptoms of depression (polyunsaturated
fatty acid omega-3, GABA, antioxidants, vitamins and minerals) are also described in this
review, which hopefully can be beneficial for health protection against the risk of depression.
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 ¿“«–°“√≥å‚√§ ÷́¡‡»√â“„πªí®®ÿ∫—π
°“√‡ª≈’Ë¬π·ª≈ß¢Õßª√–‡∑»‰∑¬‡¢â“ Ÿà¬ÿ§„À¡à ´÷Ëß®–‡ªìπ¬ÿ§∑’Ë¡’ºŸâ Ÿß«—¬®”π«π¡“° ·≈–

ª√–™“°√ à«π„À≠à°Á¡’°“√„™â™’«‘µ·∫∫ ¡—¬„À¡à∑’Ë‡√àß√’∫·≈–„™â‡«≈“¢Õß™’«‘µ„π°“√∑”ß“π∑’ËÀπ—°·≈–¬“«π“π
¡“°¢÷Èπ ´÷Ëß∑—Èß Õß à«ππ’È°Á∂Ÿ°æ∫«à“‡ªìπªí®®—¬∑”„Àâ‡°‘¥¿“«–‡ ’Ë¬ßµàÕ‚√§∑’Ë‡°’Ë¬«°—∫§«“¡‡ ◊ËÕ¡¢ÕßÕ«—¬«–
‚¥¬‡©æ“–‚√§‡°’Ë¬«°—∫À—«„®·≈–À≈Õ¥‡≈◊Õ¥À—«„® ‚√§‡∫“À«“π ‚√§‡°’Ë¬«°—∫√–∫∫ª√– “∑·≈–°“√∑”ß“π
¢Õß ¡Õß·≈–‚√§¡–‡√Áß ¥—ßπ—Èπ °“√‡√’¬π√Ÿâ∑’Ë®–ª√—∫µ—«·≈–‡µ√’¬¡æ√âÕ¡µàÕ°“√‡ª≈’Ë¬π·ª≈ßπ’È¬àÕ¡®–‡ªìπ
ª√–‚¬™πå∑—Èß„π¥â“π‡»√…∞°‘®·≈– —ß§¡ ‚√§‡°’Ë¬«°—∫√–∫∫ª√– “∑·≈–°“√∑”ß“π¢Õß ¡Õß ‚¥¬‡©æ“–
Õ¬à“ß¬‘Ëß‚√§´÷¡‡»√â“π—Èπ„π —ß§¡‰∑¬∂◊Õ«à“‡ªìπ‚√§∑’Ë®—¥°“√‰¥â¬“°°«à“‚√§Õ◊ËπÊ ‡æ√“–ºŸâ∑’Ë¡’ªí≠À“∑“ß®‘µ„®¡—°
®–‰¡à√Ÿâµ—« À√◊Õ√Ÿâµ—«·µà‰¡à°≈â“‰ªæ∫®‘µ·æ∑¬å ‡æ√“–°“√‰ªæ∫®‘µ·æ∑¬å¡—°®–∂Ÿ°§π„π —ß§¡¡Õß„π·ßà≈∫
πÕ°®“°π’È°“√µ√«®«‘π‘®©—¬·≈–°“√√—°…“°Á∑”‰¥â¬“° ·¡â«à“‚√§¥—ß°≈à“«Õ“®®–‰¡à‰¥â àßº≈°√–∑∫°—∫√à“ß°“¬
¢ÕßºŸâªÉ«¬‚¥¬µ√ß ·µà°≈—∫æ∫«à“‡ªìπªí®®—¬∑’Ë∑”„ÀâºŸâªÉ«¬‰¡à “¡“√∂¥”√ß™’«‘µ·≈–∑”ß“π‰¥âµ“¡ª°µ‘ ∑—Èß¬—ß
¡’§«“¡‡ ’Ë¬ßµàÕÕ“°“√‡®Á∫ªÉ«¬¥â«¬‚√§√â“¬·√ßÕ◊ËπÊ ¡“°¢÷Èπ ‡™àπ ‚√§Õâ«π ‚√§À—«„®·≈–À≈Õ¥‡≈◊Õ¥Õÿ¥µ—π
®÷ß∂◊Õ«à“ √â“ßº≈°√–∑∫µàÕ —ß§¡„π«ß°«â“ß‡™àπ‡¥’¬«°—π ‚√§´÷¡‡»√â“¡—°®–∂Ÿ°æ∫„π‡æ»À≠‘ß¡“°°«à“
‡æ»™“¬ ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°§«“¡·µ°µà“ß∑“ß √’√«‘∑¬“·≈–™’«‡§¡’ [1-3] ·≈–Õ“®‡ªìπ‡æ√“–§«“¡°—ß«≈
„π√Ÿª≈—°…≥å√«¡‰ª∂÷ß°“√µ—Èß§√√¿å [4]

‚√§ ÷́¡‡»√â“ (depression)  “¡“√∂∂Ÿ°√–∫ÿ‰¥â‚¥¬°“√¡’™à«ß∑’Ë¡’Õ“√¡≥å‡»√â“À√◊ÕÀ¥ÀŸà À√◊Õ
¢“¥§«“¡ π„®„π°‘®°√√¡À√◊Õ ‘Ëß∑’Ë‡§¬™Õ∫¡“°àÕπ ´÷ËßÕ“®®–¡’Õ“°“√√ÿπ·√ß¢÷Èπ‡ªìπ Major depressive
disorder (MDD) ‚¥¬¡’Õ“°“√¥—ß°≈à“«¡“π“πÕ¬à“ßπâÕ¬ 2  —ª¥“Àå ·≈–¡’Õ“°“√‡æ‘Ë¡‡µ‘¡ 4 Õ“°“√ ®“°
Õ“°“√µàÕ‰ªπ’È §◊Õ ¡’§«“¡√Ÿâ ÷°‰√â§à“À√◊Õ√Ÿâ ÷°º‘¥Õ¬à“ß‰¡à‡À¡“– ¡ ¡’§«“¡≈—ß‡≈·≈–‰¡à¡’ ¡“∏‘ ÕàÕπ‡æ≈’¬
·≈–‰¡à¡’·√ß πÕπ‰¡àÀ≈—∫À√◊ÕπÕπ¡“°°«à“ª°µ‘ ¡’πÈ”Àπ—°√à“ß°“¬‡æ‘Ë¡¢÷ÈπÀ√◊Õ≈¥≈ß °√–«π°√–«“¬À√◊Õ
Õ“°“√‡©◊ËÕ¬™“‡π◊ËÕß®“°§«“¡µ÷ß‡§√’¬¥·≈–«‘µ°°—ß«≈ À√◊Õ¡’§«“¡§‘¥‡√◊ËÕß§«“¡µ“¬À√◊Õ°“√¶à“µ—«µ“¬ ÷́Ëß
‡ªìπÕ“°“√∑’Ë àßº≈¬Ë”·¬àµàÕ®‘µ„®·≈–∑”„Àâ√à“ß°“¬∑”ß“πº‘¥ª°µ‘ [2] ¡’√“¬ß“π«à“‚√§ ÷́¡‡»√â“ “¡“√∂‡°‘¥´È”
‰¥â∫àÕ¬§√—Èß·≈–‡√◊ÈÕ√—ß¬“«π“π Õ“®‡ªìπ‡æ√“–°“√∫”∫—¥√—°…“‰¡à¡’ª√– ‘∑∏‘¿“æ‡æ’¬ßæÕ∑’Ë®–∑”„ÀâºŸâªÉ«¬
À“¬¢“¥‰¥â æ∫«à“‡æ’¬ß 25% ¢ÕßºŸâªÉ«¬∑’Ë‡¢â“√—∫°“√√—°…“®–À“¬¢“¥®“°Õ“°“√¥—ß°≈à“«‡ªìπ√–¬–‡«≈“
18 ‡¥◊Õπ¿“¬À≈—ß°“√√—°…“ [5] ·≈–ª√–¡“≥ 20% ®–¡’Õ“°“√ªÉ«¬‚√§ ÷́¡‡»√â“‡√◊ÈÕ√—ß ´÷Ëß®–¡’√–¬–‡«≈“„π
°“√ªÉ«¬‚¥¬‡©≈’Ë¬Õ¬Ÿà∑’Ë 20 ªï [6]

®“° ∂‘µ‘¢Õßª√–‡∑»‰∑¬„πªï æ.». 2553 (§.». 2010) æ∫«à“Õ“°“√ªÉ«¬∑’Ë‡°‘¥®“°¿“«–·ª√-
ª√«π∑“ß®‘µ·≈–æƒµ‘°√√¡∂Ÿ°®—¥Õ¬Ÿà„πÕ—π¥—∫ 10 ¢Õß “‡Àµÿ°“√ªÉ«¬¢ÕßºŸâªÉ«¬πÕ°∑’ËÕ—µ√“ 5.72% ÷́Ëß Ÿß
¢÷Èπ®“° 4.90% „πªï æ.». 2552 (§.». 2009) · ¥ß„Àâ‡ÀÁπ«à“®”π«π¢ÕßºŸâªÉ«¬¡’·π«‚πâ¡ Ÿß¢÷Èπ [7]
´÷Ëß„°≈â‡§’¬ß°—∫¢âÕ¡Ÿ≈ ∂‘µ‘¢Õßª√–‡∑» À√—∞Õ‡¡√‘°“∑’Ë· ¥ß„Àâ‡ÀÁπ«à“ª√–™“°√ºŸâ„À≠à¡’°“√‡æ‘Ë¡¢÷Èπ¢ÕßÕ—µ√“
ºŸâ∑’Ë¡’Õ“°“√´÷¡‡»√â“®“° 3.33% „π™à«ß §.». 1991-1992 ¢÷Èπ‡ªìπ 7.06% „π™à«ß §.». 2001-2002 ·≈–
æ∫«à“ à«π„À≠à¢ÕßºŸâªÉ«¬‡ªìπ°≈ÿà¡∑’Ë¡’Õ“¬ÿπâÕ¬≈ß°«à“°“√µ√«®§√—Èß°àÕπ [8] ÷́Ëß‡ªìπ‡√◊ËÕßπà“·ª≈°∑’Ë§πÀπÿà¡ “«
„π —ß§¡ ¡—¬„À¡à„πª√–‡∑»∑’Ë¡’∑—Èß¡“µ√∞“π°“√¥”√ß™’«‘µ ¡’§«“¡¡—Ëπ§ß∑“ß°“√‡ß‘π ·≈–√–∫∫ “∏“√≥ ÿ¢
∑’Ë¥’¢÷Èπ °≈—∫∂Ÿ°æ∫«à“¡’§«“¡‡ ’Ë¬ßµàÕ‚√§´÷¡‡»√â“¡“°¢÷Èπ ¥—ß‡ÀÁπ‰¥â™—¥®“°¢âÕ¡Ÿ≈∑“ß ∂‘µ‘¢Õßª√–‡∑»
Ω√—Ëß‡» , ‡π‡∏Õ√å·≈π¥å·≈– À√—∞Õ‡¡√‘°“∑’Ëª√–™“°√¡’√“¬‰¥âµàÕÀ—«„π√–¥—∫ Ÿß (gross domestic product
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(GDP) per capita) ¡“°°«à“ 35,000-45,000 US dollars µàÕªï) ·µà°≈—∫∂Ÿ°æ∫«à“¡’§«“¡‡ ’Ë¬ßµàÕ
Õ“°“√ªÉ«¬∑“ß®‘µ„® Ÿß‰ª¥â«¬ (ª√–¡“≥ 30-35%) Õ“®®–‡ªìπ‡æ√“–§«“¡‡ ’Ë¬ßµàÕ°“√„™â¬“‡ æµ‘¥,  ÿ√“
·≈–§«“¡«‘µ°°—ß«≈ (anxiety) ‚¥¬‡©æ“–„ππ—°‡√’¬π·≈–π—°»÷°…“ ·µà„πª√–‡∑»≠’ËªÿÉπ´÷Ëß∂◊Õ«à“ª√–™“°√
¡’√“¬‰¥â Ÿß‡™àπ‡¥’¬«°—π (GDP ª√–¡“≥ 33,000 US dollars µàÕªï) ·µà°≈—∫∂Ÿ°æ∫«à“¡’§«“¡‡ ’Ë¬ßµàÕ
Õ“°“√ªÉ«¬∑“ß®‘µ„®πâÕ¬°«à“ (ª√–¡“≥ 14%) Õ“®‡ªìπ‡æ√“–ª√–™“°√¡’§«“¡‡ ’Ë¬ßµàÕ‚√§Õâ«ππâÕ¬°«à“,
¡’°“√√—∫ª√–∑“πÕ“À“√∑–‡≈∑’ËÕÿ¥¡‰ª¥â«¬°√¥‰¢¡—π‰¡àÕ‘Ë¡µ—«‚Õ‡¡°â“ 3 (long-chain omega-3
polyunsaturated fatty acids) „πª√‘¡“≥¡“° ·≈–¡’§«“¡‡ªìπ‡Õ°¿“æ„π —ß§¡ ∑”„Àâ¡’§«“¡‡À≈◊ËÕ¡≈È”
∑“ß —ß§¡πâÕ¬°«à“ [8] ¥—ßπ—Èπ®÷ßÕ“®°≈à“«‰¥â«à“ πÕ°‡Àπ◊Õ®“°ªí®®—¬∑“ß —ß§¡·≈â« °“√√—∫ª√–∑“πÕ“À“√„Àâ
∂Ÿ°«‘∏’°Á∂Ÿ°æ∫«à“Õ“®®–¡’∫∑∫“∑„π°“√≈¥§«“¡‡ ’Ë¬ßµàÕÕ“°“√ªÉ«¬∑“ß®‘µ„®≈ß‰ª‰¥â ´÷Ëß∫∑§«“¡π’È®–¢Õ‡πâπ
∂÷ßªí®®—¬∑“ß√à“ß°“¬∑’Ë∑”„Àâ‡°‘¥‚√§ ÷́¡‡»√â“·∫∫ MDD (‚¥¬¢Õ≈–‡«âπ°“√°≈à“«∂÷ßªí®®—¬∑“ßæ¬“∏‘ ¿“æ
¢Õß ¡Õß·≈–√–∫∫ª√– “∑·≈–ªí®®—¬∑“ß —ß§¡) ·≈–·π«∑“ß„π°“√√—∫ª√–∑“πÕ“À“√∫“ß™π‘¥∑’Ë∂Ÿ°æ∫«à“
¡’º≈™à«¬„π°“√∫√√‡∑“Õ“°“√¢Õß‚√§´÷¡‡»√â“‰¥â

ªí®®—¬∑“ß√à“ß°“¬∑’Ë°àÕ„Àâ‡°‘¥‚√§´÷¡‡»√â“
‚√§´÷¡‡»√â“∂Ÿ°æ∫«à“¡’ “‡Àµÿ¡“®“°ªí®®—¬À≈“¬ª√–°“√´÷Ëß¡’§«“¡´—∫´âÕπ·≈– àßº≈‰¥âÀ≈“°À≈“¬

®÷ß‡ªìπ°“√¬“°∑’Ë®–√–∫ÿ™’È™—¥‰ª«à“‚√§ ÷́¡‡»√â“¢Õß·µà≈–∫ÿ§§≈‡°‘¥¢÷Èπ®“° “‡Àµÿ„¥ Õ“®®–¡“®“°∑—Èßªí®®—¬
∑“ß —ß§¡·≈–°“√ªØ‘ —¡æ—π∏å°—∫ºŸâÕ◊Ëπ ·≈–ªí®®—¬∑“ßÕ“√¡≥å·≈–√à“ß°“¬¢ÕßºŸâ∑’ËªÉ«¬‚√§π’È‡Õß ß“π«‘®—¬„π
Õ¥’µ∑’Ëºà“π¡“æ∫«à“ °“√‡°‘¥‚√§ ÷́¡‡»√â“Õ“®®–¡’ “‡Àµÿ‡π◊ËÕß¡“®“°§«“¡‰¡à ¡¥ÿ≈·≈–°“√≈¥≈ß¢Õß “√ ◊ËÕ
ª√– “∑‡´‚√‚∑π‘π (serotonin À√◊Õ 5-HT) ‚¥ª“¡’π (dopamine) ·≈–πÕ√å‡Õæ‘‡πø√‘π (norepinephrine)
´÷Ëß„πªí®®ÿ∫—π “‡Àµÿ∑“ß°“¬¿“æÕ◊ËπÊ °Á∂Ÿ°æ∫«à“Õ“®®– àß‡ √‘¡„Àâ‡°‘¥Õ“°“√‚√§´÷¡‡»√â“‰¥â‡™àπ‡¥’¬«°—π
´÷Ëß„π∫∑§«“¡π’È®–√«∫√«¡ªí®®—¬À≈—°Ê ∑“ß√à“ß°“¬∑’Ëæ∫«à“‡°’Ë¬«¢âÕß°—∫°“√‡°‘¥Õ“°“√¢Õß‚√§ ÷́¡‡»√â“ ‰¥â·°à

1. °“√¢“¥°“√¥Ÿ·≈¥â“π ÿ¢¿“æ
‚√§Õâ«π
‚√§Õâ«π∂Ÿ°æ∫«à“°”≈—ß§ÿ°§“¡°“√¥”‡π‘π™’«‘µ·∫∫ ¡—¬„À¡à ‡æ√“–ºŸâ∑’Ë‡ªìπ‚√§Õâ«π®–¡’ªí≠À“

∑“ß¥â“π ÿ¢¿“æÕ◊ËπÊ √«¡‰ª∂÷ß°“√¡’§ÿ≥¿“æ™’«‘µµË”·≈–¡’¿“«–‡ ’Ë¬ßµàÕ‚√§ ÷́¡‡»√â“ ¢âÕ¡Ÿ≈∑“ß ∂‘µ‘· ¥ß„Àâ
‡ÀÁπ«à“ 55% ¢ÕßºŸâ∑’Ë‡ªìπ‚√§Õâ«π®–¡’§«“¡‡ ’Ë¬ßµàÕ‚√§ ÷́¡‡»√â“ ·≈– 58% ¢ÕßºŸâªÉ«¬‚√§ ÷́¡‡»√â“®–¡’
§«“¡‡ ’Ë¬ßµàÕ°“√‡ªìπ‚√§Õâ«π ´÷Ëß‚√§ Õß‚√§π’È¡’§«“¡‡°’Ë¬«‡π◊ËÕß°—πÕ¬à“ß‡ÀÁπ‰¥â™—¥ ‡æ√“–°“√¢“¥°“√ÕÕ°
°”≈—ß°“¬, °“√‰¡àæ÷ßæÕ„®„π√Ÿª√à“ß∑’Ë‰¡à ¡ à«π °“√Õ—°‡ ∫‡√◊ÈÕ√—ß·≈–°“√ àß —≠≠“≥√–À«à“ß‡´≈≈å∑’Ë∑”„Àâ
‡°‘¥°“√Õ—°‡ ∫„π√à“ß°“¬ ·≈–Õ“°“√ªÉ«¬‚√§Õ◊ËπÊ ∑’Ë‡°’Ë¬«¢âÕß°—∫‚√§Õâ«π∂Ÿ°æ∫«à“ àßº≈∑”„Àâ ÿ¢¿“æ®‘µ„®
¬Ë”·¬à ¢“¥ ¡“∏‘ µÕ∫ πÕß‰¥âÕ¬à“ß®”°—¥ ‰¡àæ÷ßæÕ„®„π√Ÿª√à“ßµπ‡Õß ‰¡à “¡“√∂§«∫§ÿ¡µπ‡Õß ‰¡à
 “¡“√∂«“ß·ºπ·≈–·°âªí≠À“  àßº≈„Àâ‡°‘¥‚√§ ÷́¡‡»√â“ [8-10] ª√“°Ø°“√≥åπ’È¡—°®–∂Ÿ°æ∫„π‡æ»À≠‘ß
´÷Ëß¡’ß“π«‘®—¬∑’Ë· ¥ß„Àâ‡ÀÁπ«à“ ºŸâÀ≠‘ß∑’Ë¡’‚√§Õâ«π·≈–‚√§´÷¡‡»√â“√à«¡¥â«¬‡¡◊ËÕ‡¢â“√à«¡‚ª√·°√¡≈¥πÈ”Àπ—°®–∂Ÿ°
æ∫«à“ºŸâÀ≠‘ß∑’Ë¡’Õ“°“√´÷¡‡»√â“πâÕ¬≈ß®– “¡“√∂≈¥πÈ”Àπ—°‰¥â¡“°°«à“ 5 °‘‚≈°√—¡„π™à«ß 6 ‡¥◊Õπ·√° (38%)
´÷Ëß‡ªìπ·π«‚πâ¡∑’Ë Ÿß°«à“‡¡◊ËÕ‡∑’¬∫°—∫ºŸâÀ≠‘ß∑’Ë‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß„πÕ“°“√ ÷́¡‡»√â“ (22%) ·¡â«à“ºŸâÀ≠‘ß
∑—Èß Õß°≈ÿà¡®–√—∫ª√–∑“πÕ“À“√∑’Ë¡’®”π«π·§≈Õ√’Ë‰¡àµà“ß°—∫™à«ß°àÕπ∑’Ë®–‡¢â“√à«¡‚ª√·°√¡°Áµ“¡ [11]
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°“√√—∫ª√–∑“πÕ“À“√‰¡à∂Ÿ°À≈—°‚¿™π“°“√
°“√√—∫ª√–∑“πÕ“À“√·∫∫µ–«—πµ°∂Ÿ°æ∫«à“¡’º≈∑”„ÀâºŸâ∫√‘‚¿§‡ ’Ë¬ßµàÕ‚√§Õâ«π·≈–‚√§‡√◊ÈÕ√—ßµà“ßÊ

‡π◊ËÕß®“°Õß§åª√–°Õ∫¢ÕßÕ“À“√µ–«—πµ° “¡“√∂‡¢â“‰ª‡ª≈’Ë¬π·ª≈ß√–∫∫‡¡µ“∫Õ≈‘́ ÷¡·≈–°“√À≈—ËßŒÕ√å‚¡π
¢ÕßµàÕ¡‰√â∑àÕ„π√à“ß°“¬ °“√∫√‘‚¿§Õ“À“√∑’Ë¡’§“√å‚∫‰Œ‡¥√µ„πª√‘¡“≥∑’Ë Ÿß¢÷Èπ·≈–¡’ª√‘¡“≥‰¢¡—π·≈–
‚ª√µ’πµË”≈ß ·≈–°“√√—∫ª√–∑“πÕ“À“√®“π¥à«π·∫∫ fast-food °Á∂Ÿ°æ∫«à“ àßº≈„Àâ¡’§«“¡‡ ’Ë¬ßµàÕ‚√§Õâ«π
·≈–‚√§´÷¡‡»√â“‡æ‘Ë¡¡“°¢÷Èπ πÕ°®“°π’È ºŸâ∑’Ë‡ªìπ‚√§ ÷́¡‡»√â“¬—ß∂Ÿ°æ∫«à“¡—°®–√—∫ª√–∑“π§“√å‚∫‰Œ‡¥√µ
¡“°¢÷Èπ°«à“ª°µ‘ ‚¥¬‡©æ“–§“√å‚∫‰Œ‡¥√µ∑’ËÕ¬Ÿà„π√ŸªπÈ”µ“≈‡™‘ß‡¥’Ë¬« [8, 12] °“√√—∫ª√–∑“πÕ“À“√‰¡à
‡æ’¬ßæÕ °“√√—∫ª√–∑“πÕ“À“√∑’Ë¡’§ÿ≥§à“∑“ßÕ“À“√µË”À√◊Õ¢“¥·√à∏“µÿ·≈–«‘µ“¡‘π∑’Ë ”§—≠ ‡™àπ «‘µ“¡‘π A
(retinol, retinal, carotenoids), B1 (thiamine), B3 (nicotinamide, niacin), B6 (pyridoxine),
B12 (cobalamin), E (tocopherol tocotrienol) °√¥‚ø≈‘° (folic acid)  —ß°– ’ (zinc) ‡À≈Á° (iron)
·¡°π’‡´’¬¡ (magnesium) ∑Õß·¥ß (copper) ·≈–´’≈’‡π’¬¡ (selenium) ·≈–°“√√—∫ª√–∑“πÕ“À“√∑’Ë
ªπ‡ªóôÕπ “√æ‘…‡π◊ËÕß®“°§«“¡¬“°®π·≈–ªí®®—¬Õ◊ËπÊ °Á∂Ÿ°æ∫«à“ “¡“√∂ àßº≈„Àâ‡°‘¥‚√§´÷¡‡»√â“·≈–
‚√§Õ◊ËπÊ ∑’Ë‡°’Ë¬«¢âÕß°—∫ ¡Õß·≈–√–∫∫ª√– “∑‰¥â‡™àπ‡¥’¬«°—π [13, 14] °“√√—∫ª√–∑“πÕ“À“√∑’Ë¡’‰¢¡—π
 Ÿß®–‰ª‡æ‘Ë¡°“√À≈—Ëß¢ÕßÕ‘π´Ÿ≈‘π‡¢â“ Ÿà°√–· ‡≈◊Õ¥ ·µà®–∑”„Àâ√à“ß°“¬‡°‘¥¿“«–µâ“πÕ‘π´Ÿ≈‘π·≈–¡’°“√ àß
 —≠≠“≥Õ‘π´Ÿ≈‘ππâÕ¬≈ß ·≈–‰ª¡’º≈µàÕ√–∫∫¢Õß “√ ◊ËÕª√– “∑‚¥ª“¡’π ‡æ√“–µ—«√—∫ —≠≠“≥Õ‘π´Ÿ≈‘π
¡—°®–∂Ÿ°æ∫«à“¡’®”π«π¡“°„π ¡Õß∫√‘‡«≥∑’Ë¡’‡´≈≈åª√– “∑∑’Ë¡’§«“¡ “¡“√∂„π°“√√—∫·≈–¢π àß‚¥ª“¡’π
´÷Ëß°“√‡ª≈’Ë¬π·ª≈ß¢Õß√–¥—∫Õ‘π´Ÿ≈‘π„π√à“ß°“¬°Á∂Ÿ°æ∫«à“‰ª¡’º≈µàÕ°“√ —ß‡§√“–Àå °“√·ª√ ¿“æ ·≈–
°“√√—∫ —≠≠“≥‚¥ª“¡’π ∑”„Àâ¡’°“√À≈—Ëß‚¥ª“¡’ππâÕ¬≈ß ÷́Ëß‡ªìπ “‡ÀµÿÀπ÷Ëß¢Õß°“√‡°‘¥‚√§ ÷́¡‡»√â“ [15]
ß“π«‘®—¬µ‘¥µ“¡º≈‡ªìπ√–¬–‡«≈“ 10 ªï · ¥ß„Àâ‡ÀÁπ«à“ °“√√—∫ª√–∑“πÕ“À“√·π«„À¡à∑’Ëª√–°Õ∫‰ª¥â«¬
Õ“À“√∑’Ë¡’‚ª√µ’π Ÿß·≈–§“√å‚∫‰Œ‡¥√µµË”‡æ◊ËÕ°“√≈¥πÈ”Àπ—°·≈–≈¥§«“¡‡ ’Ë¬ßµàÕ‚√§À—«„®·≈–À≈Õ¥‡≈◊Õ¥
(cardiovascular disease) ∂Ÿ°æ∫«à“®– àßº≈¥’µàÕ°“√∫”∫—¥‚√§ ÷́¡‡»√â“„π‡æ»™“¬ ·µà„Àâº≈µ√ß°—π¢â“¡
„π‡æ»À≠‘ß ‡æ√“–‡æ»À≠‘ß∂Ÿ°æ∫«à“¡’·π«‚πâ¡∑’Ë®–¡’ª√‘¡“≥‡´‚√‚∑π‘π„π ¡ÕßπâÕ¬°«à“‡æ»™“¬ ·≈–°“√
√—∫ª√–∑“π§“√å‚∫‰Œ‡¥√µ®–™à«¬‡æ‘Ë¡‡´‚√‚∑π‘π¢÷Èπ¡“‰¥â [16]

°“√¢“¥°“√ÕÕ°°”≈—ß°“¬
°“√ÕÕ°°”≈—ß°“¬∂Ÿ°æ∫«à“¡’∫∑∫“∑ ”§—≠„π°“√∫√√‡∑“‚√§´÷¡‡»√â“„π≈—°…≥– dose dependent

manner °≈à“«§◊Õ °“√ÕÕ°°”≈—ß°“¬¡“°°Á®–™à«¬„ÀâÕ“°“√¢Õß‚√§´÷¡‡»√â“∑ÿ‡≈“¡“°¢÷Èπ ´÷Ëß¡’√“¬ß“π«à“
°“√ÕÕ°°”≈—ß°“¬„Àâº≈¥’„π°“√√—°…“‚√§´÷¡‡»√â“‡∑’¬∫‡∑à“°—∫¬“ sertraline ´÷Ëß‡ªìπ¬“¡“µ√∞“π∑’Ë„™â„π°“√
√—°…“‚√§´÷¡‡»√â“ [8] °“√ÕÕ°°”≈—ß°“¬√à«¡°—∫°“√‰¥â√—∫ “√Õ“À“√∫“ß™π‘¥ ‡™àπ °√¥‰¢¡—π‰¡àÕ‘Ë¡µ—«‚Õ‡¡°â“
3 ´÷ËßÕÿ¥¡‰ª¥â«¬ Docosohexaenoic acid (DHA) ∑’Ë‡ªìπÕß§åª√–°Õ∫ ”§—≠¢Õß‡¬◊ËÕÀÿâ¡‡´≈≈åª√– “∑
∫√‘‡«≥√Õ¬µàÕ¢Õß‡´≈≈åª√– “∑  “√ª√–°Õ∫°≈ÿà¡øïπÕ≈ (polyphenols) ‰¢¡—πÕ‘Ë¡µ—« (saturated fats)
·≈– “√ curcumin ∑’Ë °—¥®“°¢¡‘Èπ°Á∂Ÿ°æ∫«à“¡’º≈¥’µàÕ‚¡‡≈°ÿ≈ Brain-derived neurotrophic factor
(BDNF) ∑’Ë‡°’Ë¬«¢âÕß°—∫°“√§«∫§ÿ¡°“√ √â“ß·≈–„™âæ≈—ßß“π¢Õß‡´≈≈å·≈–°“√∫”√ÿß´àÕ¡·´¡‡´≈≈åª√– “∑
·≈–√Õ¬µàÕ√–À«à“ß‡´≈≈åª√– “∑´÷Ëß¡’º≈µàÕ§«“¡ “¡“√∂„π°“√®¥®” πÕ°®“°π’È °“√ÕÕ°°”≈—ß°“¬¬—ß∂Ÿ°
æ∫«à“™à«¬‡æ‘Ë¡°“√∑”ß“π¢Õß¬’π„π°≈ÿà¡ N-methyl-D-aspartate (NMDA) receptor ·≈–≈¥°“√∑”ß“π
¢Õß¬’π„π°≈ÿà¡ GABAergic system ·≈–‡°Á∫√—°…“ DHA „Àâ§ßÕ¬Ÿà∫π‡¬◊ËÕÀÿâ¡‡´≈≈å ´÷Ëß¡’º≈µàÕ
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ª√– ‘∑∏‘¿“æ°“√ àß —≠≠“≥¢Õß√–∫∫ “√ ◊ËÕª√– “∑ [17] °“√ÕÕ°°”≈—ß°“¬Õ¬à“ßßà“¬ ‡™àπ °“√‡¥‘πÕÕ°
°”≈—ß¿“¬πÕ°∫â“π·∫∫ßà“¬Ê ∑’Ë„ÀâºŸâªÉ«¬‰¥â√—∫· ß·¥¥·≈– “¡“√∂™◊Ëπ™¡∏√√¡™“µ‘√Õ∫¢â“ß°Á∂Ÿ°æ∫«à“¡’º≈
„π°“√∫√√‡∑“‚√§´÷¡‡»√â“ ·¡â«à“°≈‰°∑’Ë‡°’Ë¬«¢âÕß®–¬—ß‰¡à‡ªìπ∑’Ë∑√“∫™—¥‡®π [18]

°“√‰¡à‰¥â√—∫· ß·¥¥·≈–°“√πÕπÀ≈—∫Õ¬à“ß‰¡à‡æ’¬ßæÕ
°“√∫”∫—¥Õ“°“√ ÷́¡‡»√â“‚¥¬°“√„Àâ√à“ß°“¬‰¥â√—∫· ß·¥¥·≈–°“√πÕπÀ≈—∫„Àâ‡ªìπ‡«≈“·≈–‡æ’¬ßæÕ

∂Ÿ°æ∫«à“®– àßº≈„Àâ√–∫∫°“√∑”ß“π¢ÕßµàÕ¡‰√â∑àÕ°≈—∫§◊π Ÿà¿“«–ª°µ‘·≈–¡’°“√À≈—Ëß‚¥ª“¡’π·≈–‡´‚√‚∑π‘π
¡“°¢÷Èπ πÕ°®“°π’È „πªí®®ÿ∫—πª√–™“°√‰¥â√—∫· ß·¥¥πâÕ¬≈ß ‡æ√“–°“√∑”ß“π¡—°®–®”°—¥Õ¬Ÿà„πÕ“§“√·≈–
°“√√≥√ß§åªÑÕß°—π¡–‡√Áßº‘«Àπ—ß ®÷ß∑”„Àâ‰¥â√—∫«‘µ“¡‘π D πâÕ¬≈ß‰ª¥â«¬ ·≈–‡ªìπ à«πÀπ÷Ëß¢Õßªí®®—¬„π°“√
‡°‘¥‚√§´÷¡‡»√â“  à«π°“√πÕπÀ≈—∫‰¡à‡æ’¬ßæÕ°Á∂Ÿ°æ∫«à“®– àßº≈„ÀâµàÕ¡‰√â∑àÕ¡’°“√∑”ß“π∑’Ëº‘¥ª°µ‘„π
√Ÿª·∫∫‡¥’¬«°—∫∑’Ëæ∫„πºŸâªÉ«¬‚√§‡√◊ÈÕ√—ß∑’Ë¡’ “‡Àµÿ‡°’Ë¬«‡π◊ËÕß°—∫‚√§Õâ«π ·≈–∑”„Àâ¡’§«“¡‡ ’Ë¬ßµàÕ‚√§
´÷¡‡»√â“‡æ‘Ë¡‡ªìπ Õß‡∑à“ [8]

2. §«“¡º‘¥ª°µ‘¢Õß°“√· ¥ßÕÕ°¢Õß‰´‚µ‰§πå∑’Ë°√–µÿâπ„Àâ‡°‘¥°“√Õ—°‡ ∫·≈–√–¥—∫§«“¡‡§√’¬¥
ÕÕ° ‘́‡¥™—π

 ∂‘µ‘¢ÕßºŸâªÉ«¬‚√§°≈â“¡‡π◊ÈÕÀ—«„®¢“¥‡≈◊Õ¥ (myocardial infarction) ∂÷ß 65% ·≈–ºŸâªÉ«¬
‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß (stroke) ∂÷ß 33% ∂Ÿ°æ∫«à“¡’§«“¡‡ ’Ë¬ßµàÕ‚√§´÷¡‡»√â“Õ“®‡π◊ËÕß¡“®“°°“√Õ—°‡ ∫
∑’Ë√–∫∫ª√– “∑‰ª∑”„Àâ‡°‘¥°“√°√–µÿâπ√–∫∫¿Ÿ¡‘§ÿâ¡°—π∑’Ë¡’°“√· ¥ßÕÕ°¢Õß‰´‚µ‰§πå∑’Ë°√–µÿâπ„Àâ‡°‘¥°“√Õ—°‡ ∫
(Pro-inflammatory cytokine)  Ÿß°«à“§πª°µ‘ ‡™àπ Tumor necrosis factor-alpha (TNF-α),
Interleukin-1 (IL-1), Interleukin-2 (IL-2), Interferon-gamma (IFN-γ) ·≈– Interferon-alpha
(IFN-α) ´÷Ëß‡ªìπ‰´‚µ‰§πå∑’Ë àßº≈„Àâ‡´≈≈åµ“¬·∫∫ Apoptosis  Ÿß¡“°¢÷Èπ ·≈–∂Ÿ°æ∫«à“‡ªìπ “‡ÀµÿÀπ÷Ëß¢Õß
°“√‡°‘¥Õ“°“√¢Õß‚√§´÷¡‡»√â“ (√Ÿª∑’Ë 1) [19-21] „π∑“ß°≈—∫°—π ºŸâ∑’ËªÉ«¬‡ªìπ‚√§ ÷́¡‡»√â“°Á∂Ÿ°æ∫«à“¡’Õ—µ√“
°“√æ∫‰´‚µ‰§πå∑’Ë°√–µÿâπ„Àâ‡°‘¥°“√Õ—°‡ ∫¥—ß°≈à“«‡æ‘Ë¡ Ÿß¢÷Èπ°«à“ª°µ‘ [22] ∑ƒ…Æ’‡°’Ë¬«°—∫°“√À≈—Ëß
‰´‚µ‰§πå∑’Ë°àÕ„Àâ‡°‘¥°≈‰°¢Õß¿Ÿ¡‘§ÿâ¡°—π„π√–∫∫ª√– “∑∑’Ë‡ªìπ “‡Àµÿ¢ÕßÕ“°“√‚√§ ÷́¡‡»√â“π’Èπ—∫«à“‡ªìπ
∑ƒ…Æ’∑’Ë‰¥â√—∫°“√»÷°…“‡ªìπÕ¬à“ß¡“°„π™à«ß 10 ªï∑’Ëºà“π¡“ ·µà°Á¬—ß‡ªìπ∑’Ë∂°‡∂’¬ß°—πÕ¬Ÿà«à“‚√§´÷¡‡»√â“∑’Ë¡’
 “‡Àµÿ®“°‰´‚µ‰§πåπ’È (cytokine-induced depression) ‡ªìπ‚√§‡¥’¬«°—∫‚√§´÷¡‡»√â“·∫∫ MDD À√◊Õ‰¡à
´÷Ëß¡’¢âÕ —ß‡°µ«à“ºŸâªÉ«¬∑’Ë‡ªìπ‚√§ ÷́¡‡»√â“∑’Ë‡°‘¥®“°°“√‡Àπ’Ë¬«π”¢Õß IFN-α ®–∂Ÿ°æ∫«à“¡’Õ“°“√‡©◊ËÕ¬·≈–
πÈ”Àπ—°≈¥≈ß∑’Ë√–¥—∫§«“¡√ÿπ·√ß¡“°°«à“ ·µà¡’§«“¡√Ÿâ ÷°≈ß‚∑…µ—«‡ÕßπâÕ¬°«à“ ‚¥¬ª°µ‘·≈â«‰´‚µ‰§πå„π
√–∫∫ª√– “∑ à«π°≈“ß®–∂Ÿ°æ∫«à“¡’°“√· ¥ßÕÕ°Õ¬Ÿàµ≈Õ¥‡«≈“ ¡’∫∑∫“∑∑—Èß„π°“√ª°ªÑÕß·≈–∑”≈“¬
‚¡‡≈°ÿ≈„π√–∫∫ª√– “∑ ·≈– “¡“√∂§«∫§ÿ¡‰¥â‚¥¬ªí®®—¬Õ◊Ëπ∑’Ë‰¡à„™à√–∫∫¿Ÿ¡‘§ÿâ¡°—π‰¥â ‡™àπ  “√ ◊ËÕ-
ª√– “∑·≈–ŒÕ√å‚¡π ‡¡◊ËÕ√à“ß°“¬‡°‘¥°“√µÕ∫ πÕß∑“ß√–∫∫¿Ÿ¡‘§ÿâ¡°—π·≈–¡’°“√Õ—°‡ ∫ √à“ß°“¬®–ª√—∫„Àâ
¡’°“√ √â“ß‰´‚µ‰§πå∑’Ë°√–µÿâπ„Àâ‡°‘¥°“√Õ—°‡ ∫‡æ‘Ë¡¢÷ÈπÕ¬à“ßµàÕ‡π◊ËÕß (TNF-α, IL-1, IL-1β, IL-4, IL-6,
IL-8, IL-10 ·≈– IFN-γ) À√◊Õ‡¡◊ËÕ√à“ß°“¬‡°‘¥§«“¡‡§√’¬¥‡π◊ËÕß®“°º≈°√–∑∫∑“ß®‘µ —ß§¡ ®–∂Ÿ°æ∫«à“
√à“ß°“¬‰¥â√—∫º≈°√–∑∫®“°°“√°√–µÿâπ√–∫∫¿Ÿ¡‘§ÿâ¡°—πÕ¬à“ß√ÿπ·√ß¡“°¢÷Èπ ∑”„Àâ‡°‘¥Õ“°“√ªÉ«¬·≈–¡’°“√À≈—Ëß
plasma corticosterone ·≈– hippocampal norepinephrine ·≈–¡’°“√‰À≈‡«’¬π¢Õß‰´‚µ‰§πå∑’Ë
°√–µÿâπ„Àâ‡°‘¥°“√Õ—°‡ ∫ IL-6, TNF-α ·≈– IL-10 ‡æ‘Ë¡ Ÿß¢÷Èπ‡™àπ‡¥’¬«°—π ´÷Ëß≈â«π àßº≈„Àâ‡°‘¥°“√
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∑”≈“¬‚¡‡≈°ÿ≈„π√–∫∫ª√– “∑°àÕ‡°‘¥‡ªìπÕ“°“√‚√§ ÷́¡‡»√â“ πÕ°®“°π’È‰´‚µ‰§πå∑’Ë°√–µÿâπ„Àâ‡°‘¥°“√
Õ—°‡ ∫‚¥¬‡©æ“– IFN °Á∂Ÿ°æ∫«à“ “¡“√∂°√–µÿâπ°“√∑”ß“π¢Õß Indoleamine-pyrrole 2,3-dioxygenase
(IDO) ´÷Ëß¡’º≈„Àâª√‘¡“≥‡´‚√‚∑π‘π·≈–∑√‘ª‚µ‡øπ (tryptophan) ÷́Ëß‡ªìπ precursor ¢Õß‡´‚√‚∑π‘π
≈¥πâÕ¬≈ß ª√“°Æ°“√≥å‡À≈à“π’È¡—°®–∂Ÿ°æ∫„π°√≥’ºŸâªÉ«¬∑’Ë¡’Õ“°“√√à«¡Õ◊ËπÊ ‡™àπ ¡’Õ“¬ÿ¡“°, ¡’¿“«–
 ¡Õß‡ ◊ËÕ¡ (dementia), ‡ªìπ‚√§Õ—≈‰´‡¡Õ√å (Alzheimerûs disease), ¡’°“√µ‘¥‡™◊ÈÕ‚√§ (‡™àπ ‰«√— µ—∫Õ—°‡ ∫ C
‰«√—  HIV ·≈–ª√ ‘µ¡“≈“‡√’¬), ¡’Õ“°“√ªÉ«¬‡π◊ËÕß®“°‚√§À—«„®·≈–À≈Õ¥‡≈◊Õ¥À—«„®, ·≈–¡’ªí®®—¬‡ ’Ë¬ß
Õ◊ËπÊ ‡™àπ ‚√§À≈Õ¥‡≈◊Õ¥ ¡Õßµ’∫µ—π (ischemic stroke) °“√¡’§≈Õ‡√ ‡µÕ√Õ≈ Ÿß ‚√§‡∫“À«“π,
°“√ºà“µ—¥ bypass surgery ¿“«–Õ—°‡ ∫ (‡™àπ ¢âÕÕ—°‡ ∫ (arthritis)) ‚√§¿Ÿ¡‘§ÿâ¡°—π∑”≈“¬µ—«‡Õß
(‡™àπ lupus ·≈– multiple sclerosis) °“√∫”∫—¥‚¥¬‰´‚µ‰§πå (‡™àπ °“√„™â IFN-α ‡æ◊ËÕ√—°…“Õ“°“√
µ‘¥‡™◊ÈÕ‰«√—  HCV) ·≈–¿“«–µ‘¥¬“ [23, 24] ß“π«‘®—¬∫“ß à«π‰¥â√“¬ß“π«à“ ¬“µâ“π°“√Õ—°‡ ∫∫“ß™π‘¥∑’Ë
¬—∫¬—Èß°“√ √â“ßÀ√◊Õ°“√∑”ß“π¢Õß‰´‚µ‰§πå∑’Ë°√–µÿâπ„Àâ‡°‘¥°“√Õ—°‡ ∫ ‡™àπ cyclooxygenase (COX)-2
inhibitors, °√¥‰¢¡—π‚Õ‡¡°â“ 3 À√◊Õ Efernazept °Á∂Ÿ°æ∫«à“ “¡“√∂∫√√‡∑“Õ“°“√¢Õß‚√§´÷¡‡»√â“‰¥â [22]

√Ÿª∑’Ë 1 «ß®√¢Õß°“√‡°‘¥§«“¡‡§√’¬¥·≈–°“√À≈—Ëß‰´‚µ‰§πå∑’Ë°√–µÿâπ°“√Õ—°‡ ∫ ÷́Ëß¡’º≈µàÕ°“√‡°‘¥‚√§ ÷́¡‡»√â“
(GRP = gastrin releasing hormone; NMB = neuromedin B; GABA = gamma - aminobutyric
acid; CRH = corticotropin releasing hormone; AVP = arginine vasopressin; ACTH =
adrenocorticotropic hormone; CORT = corticotropin; 5 - HT = serotonin; DA = dopamine;
NE = norepinephrine; BDNF = brain - derived neurotropic factor) [25]
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πÕ°®“°π’È °“√∑”ß“π¢Õß‰´‚µ‰§πå∑’Ë°√–µÿâπ„Àâ‡°‘¥°“√Õ—°‡ ∫°Á∂Ÿ°æ∫«à“∑”„Àâ‡°‘¥§«“¡º‘¥ª°µ‘
¢Õß√–¥—∫§«“¡‡§√’¬¥ÕÕ°´‘‡¥™—π (√Ÿª∑’Ë 2) ‚¥¬‡©æ“– lipid peroxidation ·≈– Oxidative ·≈–
Nitrosative stress (IO & NS) pathways ́ ÷Ëß∑”„Àâ¡’°“√ √â“ßÕπÿ¡Ÿ≈Õ‘ √– Radical oxygen species (ROS),
Radical nitrogen species (RNS) ·≈– Thiobarbituric acid reactive substances (TBARS) ‡æ‘Ë¡¢÷Èπ¡“°
[21, 22] ºŸâ∑’Ë¡’Õ“°“√‡§√’¬¥‡√◊ÈÕ√—ß∂Ÿ°æ∫«à“¡—°®–√—∫ª√–∑“π¢Õß∑’Ë¡’√ À«“ππâÕ¬≈ß ∑”„Àâ‡°‘¥°“√ √â“ß
Õπÿ¡Ÿ≈Õ‘ √–¿“¬„π ¡Õß¡“°¢÷Èπ πÕ°®“°π’È ºŸâªÉ«¬‚√§ ÷́¡‡»√â“¬—ß∂Ÿ°æ∫«à“¡’°“√ √â“ß‡´≈≈åª√– “∑πâÕ¬≈ß
·≈–¡’√–¥—∫ glutamate ·≈– GABA ‡ª≈’Ë¬π‰ª ÷́Ëß glutamate ∑’ËÀ≈—ËßÕÕ°¡“®–‰ª®—∫°—∫ NMDA
receptors ∑’ËÕ“®®–‰ª‡æ‘Ë¡°“√À≈—Ëß glutamate ·≈–∑”„Àâ‡´≈≈å¡’ª√‘¡“≥ Ca2+  Ÿß¢÷Èπ ´÷Ëß®–‰ª∑”„Àâ
‡Õπ‰´¡åª√–‡¿∑ Ca2+-dependent enzymes ‡™àπ proteases, lipases ·≈– peroxidases ‡°‘¥°“√
µÕ∫ πÕß√ÿπ·√ß‡°‘π‰ª·≈–‡°‘¥°“√ √â“ßÕπÿ¡Ÿ≈Õ‘ √–∑’Ë∑”„Àâ‡´≈≈å‰¥â√—∫§«“¡‡ ’¬À“¬ [22, 24] πÕ°®“°π’È
„π ¡Õß¢ÕßºŸâªÉ«¬‚√§´÷¡‡»√â“°Á∂Ÿ°æ∫«à“¡’°“√‡æ‘Ë¡√–¥—∫¢Õß peroxides, xanthine oxidase, lipid
peroxidation, malondialdehyde ( ÷́Ëß‡ªìπº≈æ≈Õ¬‰¥â®“°°√–∫«π°“√ polyunsaturated fatty acid
peroxidation ·≈– arachidonic acid), 8-iso-prostaglandin f2 (º≈¢Õß°“√‡°‘¥ free radical-catalyzed
peroxidation ¢Õß arachidonic acid) ·≈– 4-hydroxy-nonenal (‡ªìπ “√Õ—≈¥’‰Œ¥å∑’Ë‡°‘¥®“°
lipid peroxidation ¢Õß°√¥‰¢¡—π‰¡àÕ‘Ë¡µ—«‚Õ‡¡°â“ 6 ‡™àπ arachidonic acid ·≈– linoleic acid)
∑”„Àâ¡’°“√ √â“ß “√Õπÿ¡Ÿ≈Õ‘ √–‡æ‘Ë¡¢÷Èπ‡™àπ°—π [20, 26] ́ ÷Ëßª√‘¡“≥Õπÿ¡Ÿ≈Õ‘ √–∑’Ë¡“°‡°‘π‰ª„π‡´≈≈åª√– “∑
®– àßº≈„Àâ‡´≈≈å‡°‘¥°“√∫“¥‡®Á∫·≈–À≈—Ëß‰´‚µ‰§πå∑’Ë°√–µÿâπ„Àâ‡°‘¥°“√Õ—°‡ ∫ ´÷Ëß®–∑”„Àâ‡´≈≈åª√– “∑Õ◊ËπÊ
‡°‘¥°“√‡ ’¬À“¬‰ª¥â«¬ πÕ°®“°π’È Õπÿ¡Ÿ≈Õ‘ √–‡À≈à“π’È®–‰ª°àÕ„Àâ‡°‘¥§«“¡‡ ’¬À“¬·°à‚ª√µ’π °√¥‰¢¡—π
·≈– DNA „π‡´≈≈å (√«¡‰ª∂÷ß DNA ¢Õß‰¡‚µ§Õπ‡¥√’¬) ·≈–Õ“®®–∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß¢Õß
°√¥‰¢¡—π∫π‡¬◊ËÕÀÿâ¡‡´≈≈å ´÷Ëß°“√‡ª≈’Ë¬π·ª≈ß¥—ß°≈à“«Õ“®®–∑”„Àâ‡´≈≈å„π√–∫∫¿Ÿ¡‘§ÿâ¡°—π¡Õß«à“‡ªìπ ‘Ëß
·ª≈°ª≈Õ¡·≈–‡°‘¥°“√°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—π¢÷Èπ¡“‰¥â [26] ¡’ß“π«‘®—¬∑’Ë√“¬ß“π«à“ ∂â“¡’°“√≈¥≈ß¢Õß ROS
°Á®–‡ªìπ°“√™à«¬ªÑÕß°—π‡´≈≈åª√– “∑‰¡à„Àâ‚¥π∑”≈“¬ πÕ°®“°π’È ∑√‘ª‚µ‡øπ·≈–‡´‚√‚∑π‘π¬—ß “¡“√∂
µâ“πÕπÿ¡Ÿ≈Õ‘ √–·≈–ª°ªÑÕß‡´≈≈å‰¥â ·≈–¬“√—°…“Õ“°“√‚√§´÷¡‡»√â“∫“ß™π‘¥¡—°®–∂Ÿ°æ∫«à“¡’ƒ∑∏‘Ï„π°“√
µâ“πÕπÿ¡Ÿ≈Õ‘ √–Õ’°¥â«¬ ‡™àπ ∑”„Àâª√‘¡“≥ malondialdehyde ≈¥≈ß ÷́Ëß· ¥ß«à“¬“¡’ƒ∑∏‘Ï‰ª¬—∫¬—Èß
lipid peroxidation ‰¥â À√◊Õ¬“∫“ß™π‘¥ “¡“√∂∑”„Àâ°“√∑”ß“π¢Õß‡Õπ‰´¡åµâ“πÕπÿ¡Ÿ≈Õ‘ √– ‡™àπ
Glutathione peroxidase (GPX) °≈—∫§◊π Ÿà¿“«–ª°µ‘ ®÷ß∑”„Àâ√–¥—∫°≈Ÿµ“‰∑‚Õπ (glutathione)
„π ¡Õß Ÿß¢÷Èπ®π∂÷ß√–¥—∫ª°µ‘ [22, 26]
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√Ÿª∑’Ë 2 °“√‡°‘¥°“√Õ—°‡ ∫∑’Ë√–∫∫ª√– “∑·≈–º≈∑’Ëµ“¡¡“´÷Ëß°àÕ„Àâ‡°‘¥Õ“°“√¢Õß‚√§´÷¡‡»√â“ (CMI =
cell-mediated immune; IFN = interferon; IL = interleukin; TNF = tumor necrosis factor;
O & NS = oxidative and nitrosative stress; ROS/RNS = reactive oxygen and nitrogen
species; LPS = lipopolysaccharide; IO & NS = inflammatory O & NS pathways; ω3
PUFAs = omega-3 polyunsaturated fatty acids; 5-HT = serotonin; IDO=indoleamine 2,
3-dioxygenase; TRYCATs = tryptophan catabolites; MCI = mild cognitive impairment;
CVD = cardiovascular disorder; COPD = chronic obstructive pulmonary disease, RA =
rheumatoid arthritis; SLE = systemic lupus erythematosus; IBD = inflammatory bowel
disease; AD = Alzheimerûs disorder; HD = Huntingtonûs disorder; PD = Parkinsonûs disorder;
MS = multiple sclerosis; DPP IV = dipeptidyl peptidase IV; PEP = prolyl endopeptidase) [26]

3. §«“¡º‘¥ª°µ‘¢Õß√–¥—∫ Gamma-aminobutyric acid (GABA)
Gamma-aminobutyric acid (GABA) ‡ªìπ°√¥Õ–¡‘‚π∑’Ë‡ªìπ “√ ◊ËÕª√– “∑µ—« ”§—≠·≈–¡’

ƒ∑∏‘Ï¬—∫¬—Èß (inhibitory neurotransmitter) ·≈–∂Ÿ°æ∫¡“°„π ¡Õß à«π cerebral cortex, hippocampus,
thalamus, basal ganglia, cerebellum, hypothalamus ·≈–°â“π ¡Õß (brainstem) ‚¥¬®ÿ¥ª√– “π
ª√– “∑ (synapse) ¡“°∂÷ßÀπ÷Ëß„π “¡¢Õß ¡Õß∫√‘‡«≥¥—ß°≈à“«∂Ÿ°æ∫«à“¡’°“√À≈—Ëß GABA „πª√‘¡“≥∑’Ë
¡“°°«à“ “√ ◊ËÕª√– “∑µ—«Õ◊ËπÊ °“√§«∫§ÿ¡∑’Ë∑”ß“π‚¥¬√–∫∫ GABAergic ®– “¡“√∂§«∫§ÿ¡√–∫∫Õ◊ËπÊ
¢Õß‡´≈≈åª√– “∑ ‰¥â·°à √–∫∫ noradrenergic, dopaminergic, serotonergic ·≈– glutamatergic
 “√µ—Èßµâπ¢Õß°“√ —ß‡§√“–Àå GABA §◊Õ glutamate (L-glutamic acid) ´÷Ëß®–∂Ÿ°‡ª≈’Ë¬π√Ÿª‚¥¬°“√-
∑”ß“π¢Õß‡Õπ‰´¡å Glutamate decarboxylase (GAD) ÷́Ëß„π ¡Õß¢ÕßºŸâ∑’ËªÉ«¬‚√§ ÷́¡‡»√â“®–∂Ÿ°æ∫«à“¡’
°“√∑”ß“π¢Õß√–∫∫ GABAergic ≈¥≈ß ∑”„Àâ¡’ª√‘¡“≥ GABA ·≈–°‘®°√√¡¢Õß GAD ≈¥≈ßµ“¡‰ª¥â«¬
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(√Ÿª∑’Ë 3) [27-29] „π ¡Õß à«π subcortical ·≈– cortical midline regions ¢ÕßºŸâ∑’ËªÉ«¬‡ªìπ‚√§´÷¡
‡»√â“°Á∂Ÿ°æ∫«à“¡’§«“¡º‘¥ª°µ‘¢Õß√–¥—∫‡¡µ“∫Õ≈‘´÷¡¢Õß glutamate ·≈– GABA ∑”„Àâ¡’°“√‡ª≈’Ë¬π
glutamate ‰ª‡ªìπ GABA ≈¥≈ß ‚¥¬¡’°“√∑”ß“π¢Õß NMDA receptor ‡æ‘Ë¡¢÷Èπ ·≈– Alpha-amino-3-
hydroxy-5-methyl-4- isoxazole-propionic acid (AMPA) receptor ·≈– GABA receptor ≈¥≈ß
´÷Ëß§«“¡º‘¥ª°µ‘¥—ß°≈à“«∂â“√à«¡°—∫§«“¡°√–∑∫°√–‡∑◊Õπ∑“ß®‘µ„®°Á®– àßº≈√ÿπ·√ß„πºŸâªÉ«¬ [24, 30] ¡’
√“¬ß“π«à“ºŸâªÉ«¬¥â“π¿“«–Õ“√¡≥å∂Ÿ°æ∫«à“¡’ª√‘¡“≥ GABA ≈¥≈ß∑—Èß„ππÈ”‡≈◊Õ¥ (plasma) ·≈–πÈ”À≈àÕ
‡≈’È¬ß ¡Õß·≈–‰¢ —πÀ≈—ß (cerebrospinal fluid) [27, 28] °“√©’¥ GABA ‡¢â“ Ÿà ¡Õß¢Õß —µ«å∑¥≈Õß
°Á∂Ÿ°æ∫«à“  “¡“√∂™à«¬∑”„Àâæƒµ‘°√√¡´÷¡‡»√â“¢Õß —µ«å∑¥≈ÕßπâÕ¬≈ß®π‡¢â“ Ÿà¿“«–ª°µ‘ [27]

√Ÿª∑’Ë 3 √–∫∫ glutamatergic synapse „π ¡Õß¢ÕßºŸâªÉ«¬∑’Ë¡’Õ“°“√‚√§ ÷́¡‡»√â“„π™à«ß ŸßÕ“¬ÿ·≈–¡’
æ¬“∏‘ ¿“æ¢Õß‚√§Õ—≈‰´‡¡Õ√å (Gln = glutamine; Glu = L-glutamic acid; VGLUT=vesicular
Glu transporters; mGlu=metabotropic glutamate receptor; SLC1 = solute carrier C1; GABA
= γ-aminobutyric acid; NMDA = N-methyl-D-aspartate receptor; AMPA = a-amino-3-hy-
droxy-5-methylisoxazole-4-propionic acid; EAAT=excitatory amino acid transporters;
IL-1 = interleukin-1; IL-6 = interleukin-6, TNF-α = tumor necrosis factor-alpha; Ca2+=
calcium ion; ROS = reactive oxygen species; SPs = senile plaques; NFTs = neurofibrillary
tangles; DA = dopamine; 5-HT = -hydroxy tryptamine; CB = cannabinoid) [24]
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·π«∑“ß„π°“√√—∫ª√–∑“πÕ“À“√∑’Ë¡’º≈™à«¬„π°“√∫√√‡∑“‚√§´÷¡‡»√â“
®“°¢âÕ¡Ÿ≈∑’Ë∫√√¬“¬‰«â¢â“ßµâπ∂÷ß “‡Àµÿ∑“ß√à“ß°“¬∑’ËÕ“® àßº≈„Àâ‡°‘¥‚√§´÷¡‡»√â“∫àß™’È«à“ °“√

∫”∫—¥√—°…“‚¥¬°“√ª√—∫‡ª≈’Ë¬πæƒµ‘°√√¡„π™’«‘µª√–®”«—π·≈–Õ“À“√°“√°‘π°Á “¡“√∂‡ªìπ·π«∑“ß„π°“√
ªÑÕß°—π§«“¡‡ ’Ë¬ßµàÕ‚√§´÷¡‡»√â“‡π◊ËÕß®“° “‡Àµÿ¥—ß°≈à“«‰¥â πÕ°‡Àπ◊Õ‰ª®“°π—Èπ Õ“À“√∫“ßª√–‡¿∑∑’ËÕÿ¥¡
‰ª¥â«¬ “√ÕÕ°ƒ∑∏‘Ï∑“ß∏√√¡™“µ‘ (bioactive compounds) °Á∂Ÿ°æ∫«à“¡’∫∑∫“∑ ”§—≠„π°“√∫”∫—¥√—°…“
‚√§´÷¡‡»√â“‰¥âÕ’°¥â«¬ µ—«Õ¬à“ß∑’Ë ”§—≠ ‰¥â·°à

1. °√¥‰¢¡—π‰¡àÕ‘Ë¡µ—«‚Õ‡¡°â“ 3
°“√√—∫ª√–∑“π°√¥‰¢¡—π‰¡àÕ‘Ë¡µ—«‚Õ‡¡°â“ 3 ÷́Ëß∂Ÿ°æ∫‰¥â¡“°„πº—°„∫‡¢’¬«, ‡¡≈Á¥≈‘π‘π, πÈ”¡—π

§“‚π≈“ ·≈–ª≈“∑–‡≈ ∂Ÿ°æ∫«à“ “¡“√∂≈¥°“√ √â“ß Prostaglandin (PGE) 2 ·≈–‰´‚µ‰§πå IL-1, IL-6,
TNF-α ·≈– IFN-γ ´÷Ëß‡ªìπµ—«°√–µÿâπ°“√Õ—°‡ ∫ ®÷ß∑”„Àâ‡°‘¥°“√¬—∫¬—Èß°“√µ“¬¢Õß‡´≈≈å∑’Ë‡°’Ë¬«¢âÕß°—∫‚√§
´÷¡‡»√â“ ¡’√“¬ß“π«à“ ∂â“√à“ß°“¬‰¡à‰¥â√—∫°√¥‰¢¡—π‰¡àÕ‘Ë¡µ—«‚Õ‡¡°â“ 3 (∑’Ë¡’ DHA) Õ¬à“ß‡æ’¬ßæÕ ®–∑”„Àâ
‡°‘¥§«“¡º‘¥ª°µ‘¢Õß°“√∑”ß“π¢Õß “√ ◊ËÕª√– “∑‡´‚√‚∑π‘π πÕ√å‡Õæ‘‡πø√‘π·≈–‚¥ª“¡’π ·≈–°“√
√—∫ª√–∑“π°√¥‰¢¡—π‰¡àÕ‘Ë¡µ—«‚Õ‡¡°â“ 3 ∂Ÿ°æ∫«à“®–™à«¬„Àâª√‘¡“≥ “√‡´‚√‚∑π‘π°≈—∫§◊π Ÿàª°µ‘ [19, 26]
·µà°√¥‰¢¡—π‰¡àÕ‘Ë¡µ—«‚Õ‡¡°â“ 6 ´÷Ëß∂Ÿ°æ∫‰¥â¡“°„π∂—Ë«‡À≈◊Õß ¢â“«‚æ¥ πÈ”¡—π¥Õ°§”ΩÕ¬ ·≈–πÈ”¡—π¥Õ°
∑“πµ–«—π °≈—∫∂Ÿ°æ∫«à“ ¡’∫∑∫“∑µ√ß°—π¢â“¡°—∫°√¥‰¢¡—π‰¡àÕ‘Ë¡µ—«‚Õ‡¡°â“ 3 ‡æ√“–°√¥‰¢¡—π‰¡àÕ‘Ë¡µ—«
‚Õ‡¡°â“ 6 ¡’∫∑∫“∑„π°“√°√–µÿâπ°“√Õ—°‡ ∫ ‚¥¬‡Àπ’Ë¬«π”„Àâ‡°‘¥°“√ √â“ß PGE2, IL-1, TNF-α ·≈– IL-6
∂â“√à“ß°“¬¡’ª√‘¡“≥°√¥‰¢¡—π‰¡àÕ‘Ë¡µ—«‚Õ‡¡°â“ 3 ≈¥≈ß ·µà¡’°√¥‰¢¡—π‰¡àÕ‘Ë¡µ—«‚Õ‡¡°â“ 6  Ÿß¢÷Èπ ®–∑”„Àâ
‡°‘¥°“√Õ—°‡ ∫·≈–Õ“°“√‚√§´÷¡‡»√â“·∫∫∑’Ë¡’ “‡Àµÿ¡“®“°‰´‚µ‰§πå ‡π◊ËÕß¡“®“°°√¥‰¢¡—π‰¡àÕ‘Ë¡µ—«‚Õ‡¡°â“ 3
‡ªìπµ—«°”Àπ¥°“√‰À≈‡¢â“ÕÕ°¢Õß “√ºà“π‡¬◊ËÕÀÿâ¡‡´≈≈å ∑—Èß¬—ß§«∫§ÿ¡‚§√ß √â“ß¢Õß‰¢¡—π·≈–‚ª√µ’π∫π
‡¬◊ËÕÀÿâ¡‡´≈≈å ¥—ßπ—Èπ∂â“ª√‘¡“≥°√¥‰¢¡—π‰¡àÕ‘Ë¡µ—«¡’°“√‡ª≈’Ë¬π·ª≈ß‰ª ‡¬◊ËÕÀÿâ¡‡´≈≈åª√– “∑®–‰¥â√—∫º≈°√–∑∫
∑”„Àâ‡°‘¥§«“¡º‘¥æ≈“¥„π°“√ àß —≠≠“≥ πÕ°®“°π’È°√¥‰¢¡—π¥—ß°≈à“«¬—ß¡’ à«π√à«¡„π°“√ —ß‡§√“–Àå,
°“√À≈—Ëß, °“√¥Ÿ¥°≈—∫§◊π·≈–°“√§«∫§ÿ¡ª√‘¡“≥ “√‡´‚√‚∑π‘π ·≈– 5-hydroxyindolacetic acid ´÷Ëß‡ªìπ
 “√‡¡µ“∫Õ‰≈∑å¢Õß‡´‚√‚∑π‘π„π ¡ÕßÕ’°¥â«¬ [26]

2. GABA
ß“π«‘®—¬„πÀπŸ∑¥≈Õß· ¥ß„Àâ‡ÀÁπ«à“ °“√√—∫ª√–∑“π¢â“«°≈âÕßßÕ°∑’ËÕÿ¥¡‰ª¥â«¬ GABA

 “¡“√∂ª√—∫≈¥æƒµ‘°√√¡∑’Ë‡°’Ë¬«¢âÕß°—∫Õ“°“√‚√§´÷¡‡»√â“ ·≈– “¡“√∂‡æ‘Ë¡ª√‘¡“≥ BDNF „π ¡Õß à«π
hippocampus ∑—Èß¬—ß “¡“√∂‡æ‘Ë¡ª√‘¡“≥‡´‚√‚∑π‘π„π ¡Õß à«π frontal cortex Õ’°¥â«¬ [32, 33]
πÕ°®“°π’È °“√√—∫ª√–∑“π¢â“«°≈âÕßßÕ°¬—ß∂Ÿ°æ∫«à“™à«¬√—°…“Õ“°“√§«“¡®” —Èπ·≈–‡æ‘Ë¡ª√‘¡“≥ GABA „π
 ¡Õß¢ÕßÀπŸ∑¥≈Õß∑’Ë‰¥â√—∫æ‘…®“°µ–°—Ë« Õ“®‡ªìπ‡æ√“–¢â“«°≈âÕßßÕ°¡’ GABA,  “√µâ“πÕπÿ¡Ÿ≈Õ‘ √–
(antioxidants) ·≈– “√ª√–°Õ∫øïπÕ≈‘° (phenolic compounds) „πª√‘¡“≥ Ÿß ´÷ËßÕ“®®–¡’∫∑∫“∑
„π°“√≈¥°“√Õ—°‡ ∫ ‡æ‘Ë¡ª√‘¡“≥°≈Ÿµ“‰∑‚Õπ ‡æ‘Ë¡°‘®°√√¡¢Õß‡Õπ‰´¡å GPX ·≈– Superoxide
dismutase (SOD) ·≈–‡æ‘Ë¡ª√‘¡“≥ GABA „π ¡Õß„ÀâÕ¬Ÿà„π√–¥—∫ ¡¥ÿ≈ ‚¥¬ºà“π∑“ß°“√°√–µÿâπ°“√À≈—Ëß
Glutamate ·≈–/À√◊Õ ‡æ‘Ë¡§«“¡‰«¢Õß NMDA receptors ®÷ß™à«¬‡æ‘Ë¡ª√– ‘∑∏‘¿“æ„π°“√®” [34]
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πÕ°®“°π’È ß“π«‘®—¬„π‡¥Á°π—°‡√’¬π¡—∏¬¡¢Õßª√–‡∑»‡°“À≈’∑’Ë‰¥â√—∫ª√–∑“π∏—≠æ◊™·∫∫º ¡∑’Ë¡’ à«πª√–°Õ∫
‡ªìπ¢â“«°≈âÕßßÕ°‡ªìπ‡«≈“ 9  —ª¥“Àå ‰¥â√“¬ß“π«à“ ‡¥Á°π—°‡√’¬π¡’§«“¡®”¥’¢÷ÈπÕ¬à“ß‡ÀÁπ‰¥â™—¥ ·≈–¡’
ª√‘¡“≥ BDNF „π‡≈◊Õ¥ Ÿß¢÷Èπ [35] „πª√–‡∑»‰∑¬πÕ°‡Àπ◊Õ®“°°“√„™â¢â“«°≈âÕß¡“ºà“π°“√ßÕ°„Àâ‰¥âÕ¬Ÿà
„π√Ÿª¢â“«°≈âÕßßÕ°·≈â« ¬—ß¡’°“√„™â¢â“«‡ª≈◊Õ°¡“°√–µÿâπ„Àâ‡°‘¥°“√ßÕ°„ÀâÕ¬Ÿà„π√Ÿª¢â“«Œ“ßßÕ° ´÷Ëßß“π«‘®—¬
‡∫◊ÈÕßµâπ‰¥â√“¬ß“π«à“ ¢â“«Œ“ßßÕ°¡’·π«‚πâ¡«à“¡’°‘®°√√¡µâ“πÕπÿ¡Ÿ≈Õ‘ √–  “√ª√–°Õ∫øïπÕ≈‘°·≈– “√
GABA  Ÿß°«à“¢â“«°≈âÕßßÕ° ´÷ËßÕ“®®–‡ªìπ·À≈àßÕ“À“√∑“ß‡≈◊Õ°„À¡à∑’Ë “¡“√∂π”¡“„™â‡ªìπÕ“À“√∑’Ë
 àß‡ √‘¡§«“¡®”·≈–≈¥§«“¡‡ ’Ë¬ß„π°“√‡ªìπ‚√§´÷¡‡»√â“ [36-41]

3.  “√µâ“πÕπÿ¡Ÿ≈Õ‘ √–
°“√‡ªìπ‚√§´÷¡‡»√â“ “¡“√∂∫àß™’È ‰¥â®“°°“√∑’Ë “√µâ“πÕπÿ¡Ÿ≈Õ‘ √– ‡™àπ  —ß°– ’ Õ—≈∫Ÿ¡‘π

(albumin) ∑√‘ª‚µ‡øπ ‰∑‚√´’π (tyrosine) «‘µ“¡‘π E ‚§‡Õπ‰´¡å Q10 (coenzyme Q10) ·≈–
°≈Ÿµ“‰∑‚Õπ„π‡≈◊Õ¥·≈– ¡Õß¡’ª√‘¡“≥≈¥≈ßÕ¬à“ß‡ÀÁπ‰¥â™—¥ ¥—ßπ—Èπ °“√√—∫ª√–∑“πÕ“À“√∑’Ë¡’ “√
µâ“πÕπÿ¡Ÿ≈Õ‘ √–¥—ß°≈à“« °ÁÕ“®™à«¬„Àâ√–¥—∫¢Õß “√µâ“πÕπÿ¡Ÿ≈Õ‘ √–π—ÈπÊ „π ¡Õß·≈–‡≈◊Õ¥°≈—∫‡¢â“ Ÿà¿“«–
ª°µ‘·≈–≈¥Õ“°“√‚√§ ÷́¡‡»√â“‰¥â πÕ°®“°π’È ‚§‡Õπ‰´¡å Q10 πÕ°®“°®–‡ªìπ “√µâ“πÕπÿ¡Ÿ≈Õ‘ √–∑’Ë¡’
ƒ∑∏‘Ï¡“°·≈â«¬—ß∂Ÿ°æ∫«à“ ‡ªìπ “√µâ“π°“√Õ—°‡ ∫∑’Ë¡’ª√– ‘∑∏‘¿“æ‡™àπ‡¥’¬«°—π ´÷Ëßª√– ‘∑∏‘¿“æ„π°“√µâ“π
Õπÿ¡Ÿ≈Õ‘ √–·≈–µâ“π°“√Õ—°‡ ∫®–™à«¬≈¥§«“¡‡ ’Ë¬ßµàÕ‚√§ ÷́¡‡»√â“‰¥â [26]

4. «‘µ“¡‘π·≈–·√à∏“µÿ
·√à∏“µÿ —ß°– ’ ·¡°π’‡´’¬¡ ´’≈’‡π’¬¡ ·≈–«‘µ“¡‘π B12, C, E ∂Ÿ°æ∫«à“¡’º≈„π°“√∫√√‡∑“

Õ“°“√¢Õß‚√§´÷¡‡»√â“∑—Èß„π∑“ßµ√ß·≈–∑“ßÕâÕ¡ [8]
 —ß°– ’∂Ÿ°æ∫«à“¡’∫∑∫“∑ ”§—≠„π°“√æ—≤π“·≈–∫”√ÿß√–∫∫ª√– “∑, °“√∑”ß“π¢Õß‰¡‚§√∑Ÿ∫Ÿ≈

¢Õß‡´≈≈å·≈–°“√§«∫§ÿ¡°“√∑”ß“π¢Õß√–∫∫ ◊ËÕª√– “∑∑’Ë‡°’Ë¬«¢âÕß°—∫ GABA ·≈– glutamate °“√‰¡à
‰¥â√—∫ —ß°– ’Õ¬à“ß‡æ’¬ßæÕ®–∑”„Àâ‡°‘¥§«“¡º‘¥ª°µ‘µàÕ°“√‡√’¬π√Ÿâ·≈–§«“¡®” [14] πÕ°®“°π’È  —ß°– ’¬—ß
∂Ÿ°æ∫«à“¡’§ÿ≥ ¡∫—µ‘„π°“√µâ“πÕπÿ¡Ÿ≈Õ‘ √– °“√ √â“ß‡´≈≈åª√– “∑ °“√‡æ‘Ë¡ª√‘¡“≥¢Õß BDNF ·≈–
¡’∫∑∫“∑µàÕ‡´‚√‚∑π‘π ‡¡µ“∫Õ≈‘´÷¡¢Õß°√¥‰¢¡—π‰¡àÕ‘Ë¡µ—« §Õ√åµ‘‚´≈ (cortisol) ·≈– NMDA
receptor complex ∂â“√à“ß°“¬¡’ª√‘¡“≥ —ß°– ’πâÕ¬‡°‘π‰ª®–∑”„Àâ¡’°√¥‰¢¡—π‰¡àÕ‘Ë¡µ—«‚Õ‡¡°â“ 3 ≈¥≈ß
‡æ√“–‡Õπ‰´¡å desaturase µâÕß°“√ —ß°– ’‡ªìπ cofactor πÕ°®“°π’È ‡π◊ËÕß®“° —ß°– ’¡’∫∑∫“∑„π°“√
¬—∫¬—Èß°“√À≈—Ëß§Õ√åµ‘‚´≈·≈–¬—∫¬—Èß NMDA receptor complex ∂â“√à“ß°“¬¡’ª√‘¡“≥ —ß°– ’πâÕ¬‡°‘π‰ª®–
∑”„Àâ§«“¡‡¢â¡¢âπ¢Õß Ca2+ „π‡´≈≈å Ÿß¢÷Èπ‡π◊ËÕß®“°¡’°“√À≈—Ëß glutamate ·≈–¡’°‘®°√√¡¢Õß NMDA
 Ÿß¢÷Èπ ·≈– àßº≈„Àâ‡´≈≈åª√– “∑‡°‘¥§«“¡‡ ’¬À“¬·≈–π”‰ª ŸàÕ“°“√¢Õß‚√§ ÷́¡‡»√â“ [26] °“√„Àâ —ß°– ’
‡æ’¬ßÕ¬à“ß‡¥’¬«À√◊Õ„Àâ —ß°– ’√à«¡°—∫¬“√—°…“‚√§´÷¡‡»√â“æ∫«à“„Àâº≈¥’„π°“√∫√√‡∑“Õ“°“√‚√§ ÷́¡‡»√â“ [42]
¡’√“¬ß“π«à“ §«“¡ —¡æ—π∏å√–À«à“ß°“√¢“¥·√à∏“µÿ —ß°– ’°—∫Õ“°“√‚√§ ÷́¡‡»√â“π’È®–æ∫‰¥âÕ¬à“ß™—¥‡®π„π
ºŸâÀ≠‘ß¡“°°«à“ºŸâ™“¬ πÕ°®“°π’È ºŸâÀ≠‘ß∑’Ë‡ªìπ‚√§´÷¡‡»√â“·≈–‰¥â√—∫¬“√—°…“‚√§´÷¡‡»√â“Õ¬Ÿà®–∂Ÿ°æ∫«à“
¡’Õ“°“√¥’¢÷Èπ∂â“‰¥â√—∫ —ß°– ’∑’Ë¡“®“°Õ“À“√ ·µàÕ“°“√®–‰¡à‡ª≈’Ë¬π·ª≈ß ∂â“‰¥â√—∫ —ß°– ’∑’ËÕ¬Ÿà„π‡¡Á¥
‡ √‘¡·√à∏“µÿ [43]
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·¡°π’‡´’¬¡∂Ÿ°æ∫«à“¡’ª√–‚¬™πåµàÕ°“√∫”∫—¥√—°…“ºŸâªÉ«¬∑’Ëµâ“π¬“√—°…“‚√§ ÷́¡‡»√â“ °“√¢“¥
·¡°π’‡´’¬¡®–∑”„Àâ NMDA coupled calcium channels ‡°‘¥°“√‡ªî¥¡“°°«à“ª°µ‘ ∑”„Àâ‡´≈≈åª√– “∑
‰¥â√—∫§«“¡‡ ’¬À“¬·≈–√–∫∫ª√– “∑∑”ß“πº‘¥ª°µ‘‡°‘¥‡ªìπÕ“°“√‚√§´÷¡‡»√â“ ∂â“√–¥—∫¢Õß·¡°π’‡´’¬¡„π
 ¡ÕßµË”≈ß ®–∑”„Àâ√–¥—∫¢Õß‡´‚√‚∑π‘πµË”≈ß‡™àπ°—π [44-46] ºŸâ∑’Ë¡’Õ“°“√‚√§ ÷́¡‡»√â“∑’Ëµâ“π¬“·≈–
æ¬“¬“¡¶à“µ—«µ“¬ °Á¡—°®–∂Ÿ°æ∫«à“¡’√–¥—∫·¡°π’‡´’¬¡„ππÈ”À≈àÕ‡≈’È¬ß ¡Õß·≈–‰¢ —πÀ≈—ßµË”°«à“ª°µ‘
πÕ°®“°π’È °“√‰¥â√—∫ª√–∑“π·¡°π’‡´’¬¡„π°“√∫√√‡∑“‚√§´÷¡‡»√â“°Á∂Ÿ°æ∫«à“¡’ª√– ‘∑∏‘¿“æ Ÿß‡∑’¬∫‡∑à“°—∫
°“√‰¥â√—∫¬“√—°…“‚√§´÷¡‡»√â“∑’Ë¡’ƒ∑∏‘Ï·√ß ‡™àπ tricyclic anti-depressant imipramine ‚¥¬‰¡à¡’º≈
¢â“ß‡§’¬ß„¥Ê „πº≈‘µ¿—≥±åÕ“À“√·ª√√Ÿªªí®®ÿ∫—πæ∫«à“¡—°®–¡’°“√≈¥ª√‘¡“≥·¡°π’‡´’¬¡≈ß ·µà°≈—∫‰ª‡æ‘Ë¡
calcium, glutamate ·≈– aspartate „π à«πª√–°Õ∫ ÷́ËßÕ“®®–∑”„ÀâºŸâ∑’Ë∫√‘‚¿§Õ“À“√‡À≈à“π’È¡“°Ê
¡’§«“¡‡ ’Ë¬ßµàÕ‚√§´÷¡‡»√â“‰¥â [44, 47]

´’≈’‡π’¬¡∂Ÿ°æ∫«à“¡’∫∑∫“∑™à«¬„Àâ ¡Õß∑”ß“π‰¥âÕ¬à“ßª°µ‘ ‚¥¬ ’́≈’‡π’¬¡®–∑”Àπâ“∑’Ë§«∫§ÿ¡
‚¥ª“¡’π °“√≈¥≈ß¢Õßª√‘¡“≥ ’́≈’‡π’¬¡„π ¡Õß∂Ÿ°æ∫«à“ ¡’ à«π‡°’Ë¬«¢âÕß°—∫§«“¡∑√ß®”‡ ◊ËÕ¡·≈–‚√§
Õ—≈‰´‡¡Õ√å °“√‰¥â√—∫´’≈’‡π’¬¡‡ √‘¡„πÕ“À“√®–™à«¬„Àâ¡’°“√ª√—∫ ¿“æ∑“ßÕ“√¡≥å‰¥â¥’¢÷Èπ ·≈–ªÑÕß°—π‚√§
´÷¡‡»√â“„πºŸâÀ≠‘ß¿“¬À≈—ß§≈Õ¥∑“√° [48]

 √ÿª
°“√‡°‘¥Õ“°“√‚√§ ÷́¡‡»√â“¡’ “‡Àµÿ¡“°®“°ªí®®—¬∑’ËÀ≈“°À≈“¬·≈– —́∫´âÕπ „π∫∑§«“¡π’È‰¥â

°≈à“«∂÷ß°“√¢“¥°“√¥Ÿ·≈ ÿ¢¿“æ ÷́Ëß°“√ª√—∫‡ª≈’Ë¬πæƒµ‘°√√¡„π°“√¥”√ß™’«‘µ°Á‰¥â∂Ÿ°æ∫«à“ “¡“√∂∫√√‡∑“
Õ“°“√´÷¡‡»√â“∑’Ë¡“®“° “‡Àµÿ¥—ß°≈à“«‰¥â Õ¬à“ß‰√°Áµ“¡ „πªí®®ÿ∫—π¬—ß¡’∑ƒ…Æ’„À¡à∑’Ë∫àß™’È«à“§«“¡º‘¥ª°µ‘∑“ß
¥â“π°“¬¿“æ ‰¥â·°à §«“¡º‘¥ª°µ‘¢Õß°“√· ¥ßÕÕ°¢Õß‰´‚µ‰§πå∑’Ë°√–µÿâπ„Àâ‡°‘¥°“√Õ—°‡ ∫·≈–√–¥—∫
§«“¡‡§√’¬¥ÕÕ° ‘́‡¥™—π·≈–§«“¡º‘¥ª°µ‘¢Õß√–¥—∫ GABA „π ¡Õß°ÁÕ“® àßº≈„Àâ‡°‘¥Õ“°“√‚√§ ÷́¡‡»√â“
‰¥â‡™àπ‡¥’¬«°—π ´÷Ëß¡’°“√§âπæ∫«à“ °“√√—∫ª√–∑“πÕ“À“√∑’Ëª√–°Õ∫‰ª¥â«¬ “√ÕÕ°ƒ∑∏‘Ï∑“ß™’«¿“æ∫“ß™π‘¥°Á
Õ“®®–¡’º≈„π°“√∫√√‡∑“Õ“°“√‚√§´÷¡‡»√â“‡π◊ËÕß¡“®“° “‡Àµÿ¥—ß°≈à“« ‚¥¬‡©æ“–°“√√—∫ª√–∑“π°√¥‰¢¡—π
‰¡àÕ‘Ë¡µ—«‚Õ‡¡°â“ 3 π—Èπ¡’√“¬ß“π¡“°¡“¬∑—Èß„π¡πÿ…¬å·≈– —µ«å∑¥≈Õß∑’Ë∫àß™’È∂÷ß§ÿ≥ª√–‚¬™πå∑“ß§≈’π‘°
„π°“√√—°…“Õ“°“√´÷¡‡»√â“ πÕ°®“°π’È °“√√—∫ª√–∑“π¢â“«°≈âÕßßÕ°∑’ËÕÿ¥¡‰ª¥â«¬ “√ GABA ·≈– “√µâ“π
Õπÿ¡Ÿ≈Õ‘ √– °Á∂Ÿ°æ∫«à“¡’·π«‚πâ¡„π°“√∫√√‡∑“Õ“°“√‚√§´÷¡‡»√â“„π°“√«‘®—¬„π¡πÿ…¬å·≈– —µ«å∑¥≈Õß‰¥â
‡™àπ‡¥’¬«°—π ·µà¬—ß¢“¥ß“π«‘®—¬∑’ËÕ∏‘∫“¬∂÷ß°≈‰°∑’Ë‡°‘¥¢÷Èπ °“√√—∫ª√–∑“π«‘µ“¡‘π·≈–·√à∏“µÿ∫“ß™π‘¥°Á∂Ÿ°
æ∫«à“‡°’Ë¬«¢âÕß„π°“√≈¥§«“¡‡ ’Ë¬ß‚√§ ÷́¡‡»√â“‰¥â„π∑“ßÕâÕ¡ ∑—Èßπ’È∑“ßÕÕ°∑’Ë‡À¡“– ¡∑’Ë ÿ¥„π°“√ªÑÕß°—π
·≈–∫”∫—¥√—°…“Õ“°“√‚√§´÷¡‡»√â“ §«√®–‡ªìπ°“√º ¡º “π√–À«à“ß°“√¥Ÿ·≈ ÿ¢¿“æ„Àâ ¡¥ÿ≈·≈–°“√
√—∫ª√–∑“πÕ“À“√∑’Ë¡’·π«‚πâ¡„π°“√≈¥§«“¡‡ ’Ë¬ßµàÕ‚√§ ÷́¡‡»√â“Õ¬à“ß ¡Ë”‡ ¡Õ
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